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Description

FIELD OF THE INVENTION

[0001] The present invention belongs to the technical
field of turbines airfoils, and more particularly to the cool-
ing at the trailing edge of turbines airfoils.

[0002] In particular, the presentinvention proposes an
airfoil dealing with the use of a specific cooling configu-
ration at the trailing edge of the airfoil for low and large
cooling flow applications.

PRIOR ART

[0003] One of the most critical problem turbomachine
faces is how to prevent overheating of turbine compo-
nents by cooling the turbine section using cooling fluid
drawn from the compressor section.

[0004] Typically,the coolingfluid is flowed through and
around various structure within the turbine section. A por-
tion of the cooling fluid is flowed through the turbine air-
foils, which have internal passageways for the passage
of cooling fluid.

[0005] Anairfoil of a turbine usually comprises atrailing
edge, a leading edge and a suction side wall and a pres-
sure side wall both extending axially between the leading
edge and the trailing edge. The trailing edge of a cooled
vane or blade is usually provided with a cut-back con-
sisting in the suction side wall extending further down-
stream of the pressure side wall.

[0006] As the cooling flow passes through the pas-
sageways from the airfoil, heat is transferred from the
turbine airfoil surfaces to the cooling fluid. The passage-
ways include a variety of mechanisms, such as trip strips
and pedestals, to maximize heat transfer between the
cooling fluid and the turbine airfoil. The cooling fluid exits
into the flow path through cooling holes distributed about
the airfoil section of the turbine airfoil.

[0007] The trailing edge of cooled airfoils is typically
cooled by either cast slots or film holes on the airfoil pres-
sure side. Cast slots present a better performance than
film holes since they are able to provide higher and more
uniform cooling effectiveness profiles across the airfoil
span and eject the cooling further downstream closer to
the airfoil trailing edge.

[0008] However, the use of cast slots is restricted to
relatively large cooling flow applications since their as-
sociated large flow areas, which are dictated by the
achievable manufacturing minimum slot height values,
do not guarantee enough backflow pressure margin for
low applications.

[0009] Sometimes, for cooling airfoils, a row of film
holes for low cooling flow applications in low pressure
and intermediate pressure vanes is used. A row of film
holes offers several disadvantages over a cast slot. On
one hand, the average film effectiveness is lower and the
distribution of such effectiveness across the airfoil span
is less uniform. On the other hand, the film holes are not
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cast but machined on the airfoil pressure side wall which
restricts both the minimum inclination angle achievable
(the lower the angle the higher the cooling effectiveness)
and the position of cooling ejection which cannot be as
close to the airfoil trailing edge as cast slots can thus
reducing the capability of heat removal from the trailing
edge.

[0010] Therefore, the present invention provides an
improved cooled airfoil that provides a controlled flow
diffusion for low flow cooling applications and atthe same
time provides that this flow reaches as far through the
airfoil as possible towards the trailing edge.

[0011] Document US2020/182152A1 describes a
cooling circuit for gas turbine engine component.
[0012] Document US2013/302176A1 describes a tur-
bine airfoil trailing edge cooling slot.

[0013] Document US2018/195396A1 describes a
blade, cut-back of blade or vane and gas turbine having
the same.

SUMMARY OF THE INVENTION

[0014] The present invention solves the aforemen-
tioned problems by means of an airfoil according to claim
1. In dependent claims, preferred embodiments of the
invention are defined.

[0015] The invention provides an airfoil according to
the appended claim 1.

[0016] The leading edge from an airfoil is the front part
of the airfoil, which is the portion that meets the external
hot flow first when it is flowing outside the airfoil in oper-
ating mode, whereas the trailing edge is the back part of
the airfoil that is located axially downstream from the
leading edge according to a flow direction F. Through the
entire description, the "flow direction F" will be under-
stood as the flow direction that corresponds to the direc-
tion of the external hot flow surrounding the airfoil when
itis in operating mode, thatis, a direction from the leading
edge to the trailing edge of the airfoil.

[0017] The airfoil comprises a suction side wall and a
pressure side wall that meet at the leading edge and trail-
ing edge of the airfoil. Between the suction side wall and
the pressure side wall a central interior cavity for the airfoil
is defined for the passage of cooling flow inside the airfoil.
This cavity is an open cavity that allows the passage of
cooling flow inside the airfoil and the ejection of the cool-
ing flow over the trailing edge in order to cool the airfoil
at the trailing edge.

[0018] The airfoil further comprises a row of a plurality
of triangular pedestals located at the trailing edge of the
airfoil and wherein these pedestals are arranged at least
partially in the central cavity between the pressure side
wall and the suction side wall of the airfoil. Through the
entire description, "pedestals" will be understood as pro-
trusions arranged between the pressure side wall and
suction side wall of the airfoil that maximize heat transfer
between the cooling flow and the airfoil.

[0019] According to the claimed invention, one side of



3 EP 4 105 441 B1 4

a triangular pedestal, which through the description will
be called "wide side", is oriented or faced to the leading
edge of the airfoil, and the opposite vertex of the trian-
gular pedestal (that is opposite to the wide side) is ori-
ented or faced to the trailing edge. That s, the wide side
is located upstream of the opposite vertex of the triangu-
lar pedestal according to the flow direction F.

[0020] A diffusing ductis defined between each pair of
adjacent triangular pedestals. The diffusing ducts allows
the passage of the cooling flow from the central cavity of
the airfoil to the outside of the airfoil at the trailing edge
where the cooling flow is mixed with the hot flow.
[0021] The central cavity comprises a height that de-
creases in the flow direction F, that is, the pressure side
wall and the suction side wall of the airfoil, which deter-
mine the central cavity inside the airfoil, converge in the
flow direction F decreasing the space between both side
walls. These diffusing ducts are three-dimensional dif-
fusing ducts formed by a row of triangular pedestals
which form ducts converging in an axial direction (corre-
sponding to the flow direction F) and diverging in a lateral
direction (orthogonal to the flow direction F) with an over-
all diverging area ratio sufficiently small to prevent or min-
imise flow detachment.

[0022] Each diffusing duct comprises an inlet and an
outlet, through which the cooling flow flowing within the
cavity enters and exits the diffusing duct respectively.
Along the entire document, "restrictor" will be understood
as the inlet, with a minimum fluid passage area, of a dif-
fusing duct that allows the penetration of the cooling flow
flowing within the central cavity of the airfoil into the dif-
fusing duct.

[0023] The "slot" is the outlet of a diffusing duct that
allows the exit of the cooling flow flowing through diffusing
ducts to the trailing edge of the airfoil. Each slot from a
diffusing duct merges with the rest of slots from the others
diffusing ducts of the airfoil. Therefore, a common slot
for all the diffusing ducts is defined in the airfoil. This
common slot is called "diffuser exit area" and it is the
area where the cooling flow exits the diffusing ducts to
the outside of the airfoil over the trailing edge.

[0024] The cooling flow exiting a diffusing duct by its
diffuser exit area or slot, diffuses laterally until the cooling
flow ends up merging with the cooling flow exiting the
other diffusing ducts thus providing coalescence be-
tween the cooling flow. The decrease in height of the
central cavity in the flow direction F allows for a greater
lateral spread, achieving the merging of ducts in a shorter
length. In this way and by means of the coalescence be-
tween cooling flows, a uniform cooling flow is achieved
along the trailing edge of the airfoil.

[0025] The common slot is fed by the diffusing ducts
with cooling flow coming from the central cavity towards
outside the airfoil in the flow direction F, and allows the
use of the airfoil in low cooling flow applications. Thus,
the present invention provides advantageously a small
cooling exit area which may guarantee backflow margin
control in low cooling flow applications.
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[0026] Therefore, the present solution provides a
greater effectiveness since the flow injection angle is low-
er compared to prior art solutions as a result of the cooling
flow does not penetrate the hot flow but the cooling flow
is mixed with the hot flow in alight way. Thatis, the cooling
flow comes out through the restrictors and is diffused in
the form of a jet being mixed with the hot flow so that by
diffusion the flows are unified over the trailing edge. Thus,
the common slot provides a tangential flow injection (sub-
stantially parallel to the pressure side of the airfoil) and
maximizes effectiveness, and the flow application is clos-
er to the trailing edge, and therefore, the temperatures
achieved are lower compared to the prior art solution.
[0027] Advantageously, this airfoil can be used in low
pressure or intermediate pressure vanes and also in low
pressure or intermediate pressure cooled rotating
blades.

[0028] In a particular embodiment, the airfoil further
comprises a cut-back on the pressure side wall at the
trailing edge, wherein the cut-back defines an airfoil exit
area determined by the distance between the suction
side wall and the pressure side wall at the end of the
pressure side wall.

[0029] The airfoil comprises a cut-back located along
the end of the pressure side wall at the trailing edge. The
cut-back presents a configuration where the suction side
wall extends further downstream of the pressure side wall
according to the flow direction F. The cut-back is config-
ured to provide cooling flow over the suction side wall at
the trailing edge.

[0030] The space between the suction side wall and
the pressure side wall at the cut-back defines an exit area
at the cut-back that is the slot provided at the cut-back
between the pressure side wall and the suction side wall.
[0031] The cooling flow delivered to the exit area at the
cut-back is directed through the diffusing ducts to this
exit area in order to provide convective cooling at the
trailing edge of the airfoil.

[0032] In a particular embodiment, the pedestals are
located within the cavity and completely covered by both,
suction side wall and pressure side wall, and also ar-
ranged upstream from the cut-back according to the flow
direction F at the trailing edge, and wherein the diffuser
exit area is determined by the distance between the suc-
tion side wall and the pressure side wall at the slot and
this diffuser exit area of the slot is greater than the airfoil
exit area of the cut-back.

[0033] According to this embodiment, the row of trian-
gular pedestals from the airfoil is fully arranged within the
central cavity of the airfoil at the trailing edge. More con-
cretively, the triangular pedestals are arranged between
the suction side wall and the pressure side wall complete-
ly covered by both.

[0034] The cut-back of the trailing edge at the pressure
side wall represents the end of the pressure side wall,
therefore, the pedestals that are completely covered by
the pressure side wall and the suction side wall are lo-
cated previous to the cut-back according to the flow di-



5 EP 4 105 441 B1 6

rection F.

[0035] In this embodiment, the diffuser exit area is the
slot determined by the distance between the suction side
wall and the pressure side wall where the cooling flow
exits the diffusing ducts. The diffuser exit area of the com-
mon slot for the diffusing ducts, through which the cooling
flow exits the diffusing ducts, is located upstream from
the airfoil exit area of the cut-back according to the flow
direction F. Due to the fact the pressure side wall and
the suction side wall converges according to the flow di-
rection F, reducing the space between them, the diffuser
exit area is greater than the exit area of the cut-back in
this embodiment.

[0036] In another particular embodiment, the pedes-
tals are located within the cavity and completely covered
by both, suction side wall and pressure side wall, and
arranged in such way that the diffuser exit area of the
slot is determined by the distance between the suction
side wall and the pressure side wall at the slot and cor-
responds to the airfoil exit area of the cut-back.

[0037] According to this embodiment, the row of trian-
gular pedestals from the airfoil is arranged within the cen-
tral cavity of the airfoil at the trailing edge. More concre-
tively, the triangular pedestals are arranged between the
suction side wall and the pressure side wall completely
covered by both of them. But in this embodiment, the
pedestals end at the cut-back of the airfoil, i.e., the dif-
fuser exit area which constitutes the end of the pedestals
corresponds to the airfoil exit area at the cut-back.
[0038] In this embodiment, the diffuser exit area is the
slot determined by the distance between the suction side
wall and the pressure side wall at the end of the pressure
side wall that is where the cut-back is arranged, where
the cooling flow exits the diffusing ducts and where the
cooling flow is ejected to the outside of the airfoil over
the trailing edge. Therefore, the diffuser exit area is equal
to the airfoil exit area of the cut-back in this embodiment.
[0039] In another embodiment, the pedestals are par-
tially uncovered by the pressure side wall and the cut-
back is arranged between the restrictors of the diffusing
ducts and the slot, wherein the airfoil exit area of the cut-
back is provided between the restrictors and the diffuser
exit area of the slot.

[0040] According to this embodiment, the triangular
pedestals are partially uncovered by the pressure side
wall, i.e., the cut-back of the pressure side wall is ar-
ranged before the common slot for the diffusing ducts,
between the restrictors and the slots of the diffusing
ducts.

[0041] In this embodiment, the cooling flow enters into
the diffusing ducts through the restrictors and once the
cooling flow passes through the cut-back at the end of
the pressure side wall, the cooling flow flowing within the
diffusing ducts interacts, before exiting the diffusing ducts
at the common slot, with the external hot flow since the
last part of the diffusing ducts is uncovered by the pres-
sure side wall. In a particular embodiment, the pedestals
comprise a height decreasing in the flow direction F.
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[0042] The pedestals are arranged between the suc-
tion side wall and the pressure side wall of the airfoil. The
pressure side wall and the suction side wall converges
according to the flow direction F, reducing the space be-
tween them. As the pedestals are arranged between
these walls, their height, which is the distance between
these walls, also decreases according to the flow direc-
tion F.

[0043] The distance between the suction side wall and
the pressure side wall is greater in the wide side of the
triangular pedestals than in the opposite vertex of the
triangular pedestals since the wide side is located up-
stream of the opposite vertex according to the flow direc-
tion F.

[0044] According to the claimed invention, the pedes-
tals comprise at least two lateral walls so that at least
one diffusing duct is provided between two lateral walls
from two consecutive pedestals.

[0045] The triangular pedestals comprise two lateral
walls, which correspond to the sides of the triangular ped-
estals joining in the vertex opposing the wide side of the
triangular pedestals. The lateral walls of the pedestals
may be delimited by the pressure side wall and the suc-
tion side wall.

[0046] Each diffusing duct is defined between each
pair of adjacent triangular pedestals and, according to
this embodiment, the corresponding diffusing duct is lo-
cated between two lateral walls from two adjacent ped-
estals. In this sense, the lateral walls of the pedestals
define the lateral walls of the diffusing ducts.

[0047] In a particular embodiment, the pedestals com-
prise rounded vertexes and wherein the two lateral walls
have a curvature towards the inside of the pedestals so
that each diffusing duct provided between two lateral
walls from two consecutive pedestals is an oblong dif-
fusing duct.

[0048] In this embodiment, the vertices from the trian-
gular pedestals are rounded and the two lateral walls
from the pedestals that define the diffusing duct have a
curvature towards the inside of the pedestals between
the suction side wall and the pressure side wall. Such
curvature reduces stresses on the pedestals.

[0049] According to this embodiment, the diffusing
ducts are oblong diffusing ducts since the two lateral walls
from two consecutive pedestals that define each diffusing
duct are curved on their lateral walls.

[0050] In apreferred embodiment, the wide side of the
triangular pedestals also have a curvature towards the
inside of the pedestals between the suction and pressure
side walls.

[0051] In a more particular embodiment, according to
a section of a triangular pedestal parallel to the flow di-
rection F, the two lateral walls of the triangular pedestal
are:

- concave towards said pedestal, or
- convex from the pedestal, or
- straight walls, or



7 EP 4 105 441 B1 8

- acombination thereof.

[0052] The triangular shape from a pedestal can be
seen by performing a section of a triangular pedestal par-
allel to the flow direction F. According to that section,
each of the two lateral walls opposing the wide side of
the pedestal can be concave towards the pedestal, con-
vex from the pedestal or straight, between the two cor-
responding vertices defining that side from the triangular
pedestal.

[0053] In a particular embodiment, the diffusing ducts
comprise an upper wall and a lower wall, the upper wall
corresponding to the pressure side wall and the lower
wall corresponding to the suction side wall.

[0054] The pedestals are arranged between the suc-
tion side wall and the pressure side wall, thus, the ped-
estals comprises an upper wall and a lower wall that cor-
responds to the pressure side wall and the suction side
wall respectively.

[0055] The diffusing ducts arranged between two lat-
eral walls of consecutive pedestals comprise an upper
wall and a lower wall defining the diffusing ducts, these
walls corresponding to the pressure side wall and the
suction side wall respectively.

[0056] Inamore particular embodiment, the upper wall
and lower wall of the diffusing ducts converge in the flow
direction F, and the lateral walls of the pedestals diverge
in a lateral direction that is orthogonal to the flow direction
F, so that the diffusing ducts merge with each other at
the slot.

[0057] The upperwall correspondstothe pressure side
wall and the lower wall corresponds to the suction side
wall. The pressure side wall and the suction side wall
converges according to the flow direction F, reducing the
space between them. Therefore, the upper and lower
walls from the diffusing ducts converge in the flow direc-
tion F, i.e., the distance between these walls being the
height of the diffusing ducts that decreases according to
the flow direction F.

[0058] A lateral wall from the two lateral walls defining
a diffusing duct located between consecutive pedestals,
is a lateral wall from a particular pedestal and the other
lateral wall from the two lateral walls is a lateral wall from
the consecutive pedestal of the previous one.

[0059] The distance between these two lateral walls is
smaller at the restrictor of a diffusing duct than at the
diffuser exit area of the diffusing duct. The distance be-
tween the lateral walls increases according to the flow
direction F due to the triangular shape of the pedestals,
i.e., the lateral walls diverge in a lateral direction orthog-
onal to the flow direction F.

[0060] The diffuser exit area from a diffusing duct
merges with the rest of diffuser exit areas providing a
common slot for all the diffusing ducts where the pedes-
tals end at the trailing edge.

[0061] According to a particular embodiment, the dif-
fusing ducts comprise a flow inlet area that is smaller
than a flow outlet area. The flow inlet area corresponds
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to the section area of the diffusing duct at the restrictor
and the flow outlet area corresponds to the section area
of the diffusing duct at the end of the diffuser just before
the common slot.

[0062] In a more particular embodiment, the diffusing
ducts comprise a downstream to upstream area ratio of
2to 4.

[0063] The pressure side wall and the suction side wall
converge decreasing the height of the central cavity ac-
cording to the flow direction F. The diffusing ducts at the
trailing edge are located between consecutive pedestals
arranged between the suction and pressure side walls
whereby the downstream to upstream area ratio of the
diffusing ducts is mainly achieved by the duct stretching
and merging with the other diffusing ducts on either side.
As flow detachment may be incurred if the diffusion area
ratio is excessive, the decrease in height in the flow di-
rection F allows for a larger lateral spreading, achieving
the merging of ducts in a shorter length and preventing
or minimising flow detachment.

[0064] For low flow cooling applications a relatively
small throat area is required in the exit of the cooling flow
to the outside of the airfoil to ensure adequate backflow
margin, i.e. a minimum pressure ratio to prevent hot flow
ingestion in the upstream flow direction F induced by ra-
dial pressure variations. The restrictors formed between
the wide sides of the triangular pedestals are the throat
area (with a minimum fluid passage area between ped-
estals) of the cooling flow entering into the diffusing ducts
which can be kept to the sufficiently small values required
by this sort of applications.

[0065] In a particular embodiment, the airfoil further
comprises two lateral ends along the flow direction F,
wherein at least one of the lateral ends of the row of
pedestals provides an end diffusing duct between the
end pedestal in the row of pedestals and one of the lateral
ends of the airfoil.

[0066] The airfoil comprises two lateral ends closing
the central cavity of the airfoil between the pressure side
wall and the suction side wall at the extremes of these
side walls of the airfoil according to the flow direction F.
[0067] Between the last pedestal of the row of triangu-
lar pedestals and the lateral end of the airfoil at the trailing
edge, a diffusing duct is provided with a restrictor that
allows the penetration of the cooling flow flowing within
the central cavity of the airfoil into the diffusing duct and
a slot that allows the exit of the cooling flow flowing
through diffusing ducts.

[0068] This end diffusing duct is delimitated by an up-
per and a lower wall and laterally by the lateral end of
the airfoil in one side and the last pedestal in the other
one.

[0069] In a particular embodiment, the pedestals are
shaped like an equilateral or isosceles or scalene trian-
gle, and wherein for the isosceles triangle their two equal
sides provide the diffusing ducts.

[0070] The shape of the triangular pedestals can be
like an equilateral triangle where all the sides of the tri-
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angular pedestal are equal, like a isosceles triangle
where two sides are equal, or a scalene triangle where
no sides are equal. In the case of having an isosceles
shape, between two equal sides from two consecutive
pedestals a diffusing duct is determined and between the
different side from two consecutive pedestals a restrictor
is provided.

[0071] The diffuser exit area from each diffusing duct
is provided between the opposite vertex of the different
side of the triangle from consecutive pedestals.

[0072] In a particular embodiment, at least one of the
pedestals in the row of pedestals are shaped different to
the rest of pedestals in the row, or are orientated different
to the rest of pedestals, or a combination of them.
[0073] When the triangular pedestals present different
orientations or shapes, the cooling flow may exit the dif-
fusing ducts in a different flow direction than one of the
external hot flow, the flow direction F. Being able to mod-
ify the direction of the exiting cooling flow is particularly
important when it is required more or less cooling flow in
a determined area at the trailing edge of the airfoil.

DESCRIPTION OF THE DRAWINGS

[0074] These and other characteristics and advantag-
es of the invention will become clearly understood in view
of the detailed description of the invention which be-
comes apparent from a preferred embodiment of the in-
vention, given just as an example and not being limited
thereto, with reference to the drawings.

Figure 1 This figure shows a schematic representa-
tion of an airfoil for a turbine engine according to the
prior art.

Figure 2 This figure shows a schematic partial rep-
resentation of an airfoil according to an embodiment
of the present invention.

Figure 3 This figure shows a schematic partial rep-
resentation of an airfoil according to another embod-
iment of the present invention.

Figure 4 This figure shows a schematic partial rep-
resentation of an airfoil according to another embod-
iment of the present invention.

Figures 5A-5C These figures show a cross-sectional
view of triangular pedestals of an airfoil with different
shapes according to the present invention.

Figure 6 This figure shows a cross-sectional view of
a triangular pedestal of an airfoil with a different ori-
entation according to the present invention.

Figure 7 This figure shows a cross-sectional view of
a schematic partial representation of an airfoil ac-
cording to an embodiment of the present invention.
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Figure 8 This figure shows a perspective view of two
triangular pedestal of an airfoil according to an em-
bodiment of the present invention.

Figure 9 This figure shows a cross-sectional view of
figure 8.

DETAILED DESCRIPTION OF THE INVENTION

[0075] Figure 1 shows a schematic representation of
an airfoil (10) for a turbine engine. The airfoil (10) com-
prises a leading edge (11) and a trailing edge (1) shown
in figure 1. The trailing edge (1) is located axially down-
stream from the leading edge (11) according to a flow
direction F. The flow direction F corresponds to the di-
rection of the hot flow flowing externally to the airfoil (10)
when the airfoil (10) is in operating mode.

[0076] Figures 2,3 and 4 show a partial representation
of an airfoil according to the present invention.

[0077] Each airfoil (10) represented in these figures
comprises a back part called trailing edge (1) that is par-
tially shown in the figures. In each figure, the trailing edge
(1) is located axially downstream from the leading edge
(11) according to a flow direction F that can be seen in
these figures. This flow direction F corresponds to the
direction of the external hot flow surrounding the airfoil
(10) in operating mode.

[0078] The airfoils (10) from these figures comprise a
suction side wall (2) and a pressure side wall (3) both
extending between the leading edge (11) and the trailing
edge (1) meeting at both edges. A central interior cavity
(4) for each airfoil (10) is defined between the suction
side wall (2) and the pressure side wall (3). This cavity
(4) is an open cavity in order to allow the passage of
cooling flow inside the airfoil (10) and the ejection of the
cooling flow over the trailing edge (1).

[0079] Each airfoil (10) comprises a row of triangular
pedestals (6) located at the trailing edge (1) of the airfoil
(10). The triangular pedestals (6) are arranged at least
partially between the suction side wall (2) and the pres-
sure side wall (3). Between each two consecutive ped-
estals (6) a diffusing duct (7) is provided as it can be seen
inthesefigures. This diffusing ducts (7) allow the passage
of the cooling flow from the central cavity (4) of the airfoil
(10) to the outside of the airfoil (10) at the trailing edge (1).
[0080] As it can be seen in the figures 2-4, the central
cavity (4) comprises a height that decrease in the flow
direction F. The suction side wall (2) and the pressure
side wall (3), determining the central cavity (4), converge
in the flow direction F reducing the space between both
side walls.

[0081] According to the embodiments shown in figures
2, 3 and 4, each triangular pedestal (6) comprises three
sides, one wide side (6.3) located upstream of the oppo-
site vertex according to the flow direction F, and two lat-
eral walls (6.2) corresponding to the sides of the pedestal
(6) joining in the vertex opposing the wide side (6.3).
[0082] Since the pedestals (6) are arranged between
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the suction side wall (2) and the pressure side wall (3)
that converge according to the flow direction F, their
height which is the distance between these walls (2,3),
also decrease according to the flow direction F.

[0083] According to these embodiments, each diffus-
ing duct (7) is located between two lateral walls (6.2)
each lateral wall (6.2) from two adjacent pedestals (6).
[0084] Each diffusing duct (7) comprises a restrictor
(8) that is the inlet through which the cooling flow flowing
inside the cavity (4) enters the diffusing duct (7), and a
slot (9) that is the outlet of the diffusing duct (7) through
which the cooling flow flowing inside the diffusing duct
(7) exits to the trailing edge (1) of the airfoil (10).

[0085] As it can be seen in the figures, each slot (9)
from a diffusing duct (7) merges with the rest of slots (9)
from the others diffusing ducts (7) providing a common
slot for all the diffusing ducts being a diffuser exit area
where the cooling flow exits the diffusing ducts (7) to the
outside of the airfoil (10) over the trailing edge (1).
[0086] The cooling flow exiting a diffusing duct (7) dif-
fuses laterally until the cooling flow ends up merging with
the cooling flow exiting the other diffusing ducts (7) thus
providing coalescence between the cooling flow and a
uniform cooling flow over the trailing edge (1) of the airfoil
(10).

[0087] Each airfoil (10) from the figures 2, 3 and 4 com-
prises a cut-back (5) located along the end of the pres-
sure side wall (3) at the trailing edge (1). At the cut-back
(5) the suction side wall (2) extends further downstream
ofthe pressure side wall (3) according to the flow direction
F. An airfoil exit area is defined at the cut-back (5) deter-
mined by the distance between the pressure side wall
(3) and the suction side wall (2).

[0088] Each pedestal (6) according to these embodi-
ments, comprises rounded vertexes (6.1) and the lateral
walls (6.2) from the pedestals (6) defining the diffusing
ducts (7) have a curvature towards the inside of the ped-
estals (6) between the suction side wall (2) and the pres-
sure side wall (3).

[0089] In this way, the diffusing ducts (7) are oblong
diffusing ducts (7) since the lateral walls (6.2) defining
the diffusing ducts (7) are curved.

[0090] The diffusing ducts (7) from these embodi-
ments, comprise an upper wall that corresponds to the
pressure side wall (3) and a lower wall that corresponds
to the suction side wall (2). The upper and lower walls
converge in the flow direction F and the lateral walls (6.2)
diverge in an orthogonal direction to the flow direction F.
[0091] Asitcan be seen in figures 2, 3 and 4, the dis-
tance between the lateral walls (6.2) from adjacent ped-
estals (6) defining a diffusing duct (7) is smaller at the
restrictor (8) of a diffusing duct (7) than at the diffuser
area or slot (9) of the diffusing duct (7).

[0092] In these figures, it can be seen a section of one
of the two lateral ends (10.1) comprised in an airfoil (10).
The lateral ends (10.1) are located at both extremes of
the suction side wall (2) and the pressure side wall (3)
according to the flow direction F. Between the lateral end
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(10.1) and the last pedestal (6) of the row of pedestals
(6) shown in these figures, an end diffusing duct (12) is
provided. The end diffusing duct (12) is laterally delimi-
tated by the lateral end (10.1) of the airfoil (10) in one
side and the lateral wall (6.2) from the last pedestal (6)
of the raw in the other one.

[0093] According to the embodiment of figure 2, the
row of triangular pedestals (6) of this airfoil (10) are fully
located within the central cavity (4) at the trailing edge
(1). The triangular pedestals (6) are completely covered
by both, the suction side wall (2) and the pressure side
wall (3) and the pedestals (6) are located previous to the
cut-back (5) of the airfoil (10) according to the flow direc-
tion F.

[0094] In this embodiment, the diffuser exit area is the
slot (9) determined by the distance between the suction
side wall (2) and the pressure side wall (3) where the
cooling flow exits the diffusing ducts (7). The diffuser exit
area of the common slot for the diffusing ducts (7),
through which the cooling flow exits the diffusing ducts
(7), is located upstream from the airfoil exit area of the
cut-back (5) according to the flow direction F. Due to the
fact the pressure side wall (3) and the suction side wall
(2) converges according to the flow direction F, reducing
the space between them, the diffuser exit area is greater
than the exit area of the cut-back (5) in this embodiment.
[0095] According to the embodiment of figure 3, the
row of triangular pedestals (6) of this airfoil (10) are ar-
ranged within the central cavity (4) at the trailing edge
(1). The triangular pedestals (6) are completely cover by
both, the suction side wall (2) and the pressure side wall
(3). But, as it can be seen in figure 3, the pedestals (6)
end at the cut-back (5) of the airfoil (10) and the diffuser
exit area which constitutes the end of the pedestals (6)
corresponds to the airfoil exit area at the cut-back (5).
[0096] In this embodiment, the diffuser exit area is the
slot determined by the distance between the suction side
wall (2) and the pressure side wall (3) at the end of the
pressure side wall (3) that is where the cut-back (5) is
arranged. Therefore, the diffuser exit area is equal to the
airfoil exit area of the cut-back (5) in this embodiment.
[0097] According to the embodiment of figure 4, the
row of triangular pedestals (6) of this airfoil (10) are par-
tially uncovered by the pressure side wall (3).

[0098] As it can be seen on this figure 4, the cut-back
(5) of the pressure side wall (3) is arranged before than
the common slot for the diffusing ducts (7), between the
restrictors (8) and the slots (9) of the diffusing ducts (7).
[0099] In this embodiment, the cooling flow enters into
the diffusing ducts (7) through the restrictors (8) and once
the cooling flow passes through the cut-back (5) at the
end of the pressure side wall (3), the cooling flow flowing
within the diffusing ducts (7) interacts, before exiting the
diffusing ducts (7) at the common slot (9), with the exter-
nal hot flow since the last part of the diffusing ducts (7)
are uncovered by the pressure side wall (3).

[0100] Figures 5A, 5B and 5C show a cross-sectional
view of triangular pedestals of an airfoil with different
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shapes according to the present invention.

[0101] In these figures, the triangular shape from par-
ticular pedestals (6) are shown after performing a section
of the triangular pedestals (6) parallel to the flow direction
F.

[0102] The triangular pedestals (6) from these figures
are shaped like an isosceles triangle wherein their two
equal sides are the lateral walls (6.2) from the pedestals
(6) and provide the diffusing ducts (7).

[0103] Figure 5A shows the section of a triangular ped-
estal (6) wherein the two lateral walls (6.2) opposing the
wide side (6.3) of the pedestal (6) are straight between
the vertices defining each wall (6.2).

[0104] Figure 5B shows the section of a triangular ped-
estal (6) wherein the two lateral walls (6.2) opposing the
wide side (6.3) of the pedestal (6) are concave towards
said pedestal (6) between the vertices defining each wall
(6.2).

[0105] Figure 5C shows the section of a triangular ped-
estal (6) wherein the two lateral walls (6.2) opposing the
wide side (6.3) of the pedestal (6) are convex from the
pedestal (6) between the vertices defining each wall
(6.2).

[0106] Figure 6 shows a cross-sectional view of a tri-
angular pedestal (6) of an airfoil (10) with a different ori-
entation according to the present invention.

[0107] In this figure, the triangular shape from a par-
ticular pedestal (6) is shown after performing a section
of the triangular pedestal (6) parallel to the flow direction
F.

[0108] This triangular pedestal (6) has a different ori-
entation in comparison with the triangular pedestals (6)
from the previous examples shown in figures 5A-5C and
therefore this triangular pedestal (6) is shaped like a sca-
lene triangle wherein no sides are equal.

[0109] Using a triangular pedestal (6) with different ori-
entation (for example with respect to the flow direction F
that follow in the previous figures 5A-5B) allows modify-
ing the direction of the exiting cooling flow in a determined
area of the trailing edge (1) where more or less cooling
flow is required.

[0110] Figure 7 shows a schematic view of a suction
side wall (2) and a pressure side wall (3) of an airfoil both
extending axially along a flow direction F. There is a tri-
angular pedestal (6) arranged between the suction side
wall (2) and the pressure side wall (3) at the trailing edge
of the airfoil. Specifically, the suction side wall (2) is
spaced from the pressure side wall (3) providing a central
cavity (4) between them to allow the passage of cooling
flow inside the airfoil. Figure 7 further shows a diffusing
duct (7) and a lateral wall (6.2) of the pedestals (6) with
a curvature towards the inside of the pedestal (6). The
central cavity (4) comprises a height decreasing in the
flow direction F, and therefore, the height of the diffusing
duct also decreases in the flow direction F as it can be
observed in figure 7.

[0111] Figure 7 further shows the geometric contrac-
tion angle o that is formed between the suction side wall
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(2) and the pressure side wall (3). In a particular example
according to the invention, the geometric contraction an-
gle a is comprised between 5 and 15 °C.

[0112] Figure 8 shows a perspective upper view of a
portion of an airfoil according to the invention (without
showing the pressure side wall (3)). In particular, this
figure shows an upper perspective view of two triangular
pedestals (6) arranged on the suction side wall (2) of an
airfoil. There is a diffusing duct (7) between both pedes-
tals (6) with a flow inlet area A1 defined by an inlet width
W1 and an inlet height H1; and a flow outlet area A2
defined by and outlet width W2 greater than the flow inlet
width W1 and an outlet height H2 lower than the flow inlet
height H1. The flow inlet area A1 corresponds to the min-
imum fluid passage area through the diffusing duct (7)
that is the restrictor (8) according to the invention. The
inlet width W1 of the restrictor (8) corresponds to the
minimum distance between two pedestals (6) and the
inlet height H1 corresponds to the height of the pedestals
(6) at the restrictor (8). On the other hand, the flow outlet
area A2 corresponds to the section area of the diffusing
duct (7) at the end of the diffuser just before the common
slot. The outlet width W2 corresponds to the maximum
distance between two pedestals (6) just before de com-
mon slot. In a particular example of the invention, the
geometric outlet area to inlet area ratio A2/A1 is com-
prised between 2 and 4. Each pedestal (6) comprises
rounded vertexes (6.1), two lateral walls (6.2) and a wide
side (6.3). Specifically, the two lateral walls (6.2) have a
curvature towards the inside of the pedestal (6) so that
each diffusing duct (7) provided between two lateral walls
(6.2) from two consecutive pedestals (6) is an oblong
diffusing duct (7). More particularly, as it can be observed
in this figure 8, both inlet area A1 and outlet area A2 are
an oblong area.

[0113] Figure 9 shows a cross-sectional view of figure
8 where it can be observed the length L from one vertex
(6.1) of the triangular pedestal (6) to the wide side (6.3)
of the same pedestal (6). Moreover, this figure shows the
geometric expansion angle B that forms the two lateral
walls (6.2) of the pedestal (6) between them. In a partic-
ular example according to the invention, the geometric
expansion angle f is comprised between 10 and 30 °C.
The length to inlet width ratio L/W1 is comprised between
2 and 20; and the outlet width to outlet height ratio W2/H2
is comprised between 2 and 10.

Claims
1. A turbine airfoil (10) comprising:

- aleading edge (11) and a trailing edge (1), the
trailing edge (1) being located axially down-
stream from the leading edge (11) according to
a flow direction F that corresponds to the direc-
tion of external hot flow when flowing outside
the airfoil (10) in operating mode;
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- a suction side wall (2) and a pressure side wall
(3) both extending axially between the leading
edge (11) and the trailing edge (1), the suction
side wall (2) being spaced from the pressure
side wall (3) and defining between them a central
cavity (4) of the airfoil (10), the central cavity (4)
being configured to allow the passage of cooling
flow inside the airfoil (10); the airfoil (10) being
characterised by further comprising

- a row of a plurality of triangular pedestals (6)
being arranged at least partially between the
suction side wall (2) and the pressure side wall
(3) at the trailing edge (1); and

- atleastone diffusing duct (7) provided between
each two consecutive pedestals (6),

wherein

the central cavity (4) comprises a height decreasing
in the flow direction F; the triangular pedestals (6)
comprise a wide side (6.3) faced to the leading edge
(11) and two lateral walls (6.2) joining in a vertex
(6.1) that is opposite to the wide side (6.3) and faced
to the trailing edge (1) so that at least one diffusing
duct (7) is provided between two lateral walls (6.2)
from two consecutive triangular pedestals (6), and
each diffusing duct (7) comprises

« a restrictor (8) configured for allowing the pen-
etration of the cooling flow flowing within the cen-
tral cavity (4) into the diffusing duct (7), and

« a slot (9) configured for allowing the exit of the
cooling flow flowing through diffusing ducts (7)
over the trailing edge (1), this slot (9) being com-
mon for all the diffusing ducts (7) since each slot
(9) from a diffusing duct (7) merges with the rest
of slots from the other diffusing ducts (7), and
this common slot (9) being a diffuser exit area
of cooling flow, the slot (9) from each diffusing
duct (7) being provided between the vertexes
(6.1) opposite to the wide sides (6.3) of the tri-
angular pedestals (6) from consecutive triangu-
lar pedestals (6).

The airfoil (10) according to claim 1, wherein the air-
foil (10) further comprises a cut-back (5) on the pres-
sure side wall (3) at the trailing edge (1), wherein the
cut-back (5) defines an airfoil exit area determined
by the distance between the suction side wall (2) and
the pressure side wall (3) at the end of the pressure
side wall (3).

The airfoil (10) according to claim 2, wherein the ped-
estals (6) are located within the cavity (4) and com-
pletely covered by both, suction side wall (2) and
pressure side wall (3), and also arranged upstream
from the cut-back (5) according to the flow direction
F at the trailing edge (1), and wherein the diffuser
exit area is determined by the distance between the
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10.

suction side wall (2) and the pressure side wall (3)
at the slot (9) and this diffuser exit area of the slot
(9) is greater than the airfoil exit area of the cut-back

(5).

The airfoil (10) according to claim 2, wherein the ped-
estals (6) are located within the cavity (4) and com-
pletely covered by both, suction side wall (2) and
pressure side wall (3), and arranged in such way that
the diffuser exit area of the slot (9) is determined by
the distance between the suction side wall (2) and
the pressure side wall (3) at the slot (9) and corre-
sponds to the airfoil exit area of the cut-back (5).

The airfoil (10) according to claim 2, wherein the ped-
estals (6) are partially uncovered by the pressure
side wall (3) and the cut-back (5) is arranged be-
tween the restrictors (8) of the diffusing ducts (7) and
the slot (9), wherein the airfoil exit area of the cut-
back (5) is provided between the restrictors (8) and
the diffuser exit area of the slot (9).

The airfoil (10) according to any one of previous
claims, wherein the pedestals (6) comprise a height
decreasing in the flow direction F.

The airfoil (10) according to any one of the previous
claims , wherein the pedestals (6) comprise rounded
vertexes (6.1) and wherein the two lateral walls (6.2)
have a curvature towards the inside of the pedestals
(6) so that each diffusing duct (7) provided between
two lateral walls (6.2) from two consecutive pedes-
tals (6) is an oblong diffusing duct (7).

The airfoil (10) according to any one of previous
claims, wherein according to a section of a triangular
pedestal (6) parallel to the flow direction F, the two
lateral walls (6.2) of the triangular pedestal (6) are:

- concave towards said pedestal (6), or
- convex from the pedestal (6), or

- straight walls, or

- a combination thereof.

The airfoil (10) according to any of the previous
claims, wherein the diffusing ducts (7) comprise an
upper wall and a lower wall, the upper wall corre-
sponding to the pressure side wall (3) and the lower
wall corresponding to the suction side wall (2).

The airfoil (10) according to claim 9, wherein the up-
per wall and lower wall of the diffusing ducts (7) con-
verge in the flow direction F, and the lateral walls
(6.2) of the pedestals (6) diverge in a lateral direction
that is orthogonal to the flow direction F, so that the
diffusing ducts (7) merge with each other at the slot

9).
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The airfoil (10) according to claim 10, wherein the
diffusing ducts (7) comprise a downstream to up-
stream area ratio of 2 to 4.

The airfoil (10) according to any of the previous
claims, further comprises two lateral ends (10.1)
along the flow direction F, wherein at least one of
the lateral ends of the row of pedestals (6) provides
an end diffusing duct (12) between the end pedestal
(6) in the row of pedestals (6) and one of the lateral
ends (10.1) of the airfoil (10).

The airfoil (10) according to any of the previous
claims, wherein the pedestals (6) are shaped like an
equilateral or isosceles or scalene triangle, and
wherein for the isosceles triangle their two equal
sides provide the diffusing ducts (7).

The airfoil (10) according to any of the previous
claims, wherein at least one of the pedestals (6) in
the row of pedestals (6) are shaped different to the
rest of pedestals (6) in the row, or are orientated
different to the rest of pedestals (6), or a combination
of them.

Patentanspriiche

1.

Turbinenschaufelblatt (10), umfassend:

-eine Vorderkante (11) und eine Hinterkante (1),
wobei die Hinterkante (1) axial stromabwarts
von der Vorderkante (11) gemalR einer Stro-
mungsrichtung F angeordnet ist, die der Rich-
tung einer externen heiBen Strdmung ent-
spricht, wenn sie im Betriebsmodus aufierhalb
des Schaufelblatts (10) stromt;

- eine saugseitige Wand (2) und eine drucksei-
tige Wand (3), die sich beide axial zwischen der
Vorderkante (11) und der Hinterkante (1) erstre-
cken, wobei die saugseitige Wand (2) von der
druckseitigen Wand (3) beabstandetistund zwi-
schen ihnen einen zentralen Hohlraum (4) des
Schaufelblatts (10) definiert, wobei der zentrale
Hohlraum (4) so konfiguriert ist, dass er den
Durchgang einer Kihlstrémung innerhalb des
Schaufelblatts (10) ermdglicht; wobei das
Schaufelblatt (10) dadurch gekennzeichnet
ist, dass es ferner Folgendes umfasst

- eine Reihe von mehreren dreieckigen Sockeln
(6), die zumindest teilweise zwischen der saug-
seitigen Wand (2) und der druckseitigen Wand
(3) an der Hinterkante (1) angeordnet sind; und
- mindestens ein Diffusionskanal (7), der zwi-
schen jeweils zwei aufeinanderfolgenden So-
ckeln (6) vorgesehen ist,

wobei
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10

derzentrale Hohlraum (4) eine in Strdmungsrichtung
F abnehmende Hohe aufweist;

die dreieckigen Sockel (6) eine breite Seite (6.3), die
der Vorderkante (11) zugewandt ist, und zwei Sei-
tenwande (6.2) umfassen, die sich in einem Schei-
telpunkt (6.1) treffen, der der breiten Seite (6.3) ge-
genuberliegt und der Hinterkante (1) zugewandt ist,
so dass mindestens ein Diffusionskanal (7) zwi-
schen zwei Seitenwanden (6.2) von zwei aufeinan-
derfolgenden dreieckigen Sockeln (6) vorgesehen
ist, und jeder Diffusionskanal (7) umfasst

« eine Drossel (8), die so konfiguriert ist, dass
sie das Eindringen des im zentralen Hohlraum
(4) flieBenden Kiihlstroms in den Diffusionska-
nal (7) ermdglicht, und

« einen Schlitz (9), der so konfiguriert ist, dass
er den Austritt des durch die Diffusionskanale
(7) stromenden Kuhlstroms tiber die Hinterkante
(1) ermoglicht, wobei dieser Schlitz (9) fur alle
Diffusionskanéle (7) gemeinsam ist, da jeder
Schlitz (9) eines Diffusionskanals (7) in den Rest
der Schlitze der anderen Diffusionskanale (7)
Ubergeht, und dieser gemeinsame Schlitz (9)
ein Diffusionsaustrittsbereich des Kihlstroms
ist, wobei der Schlitz (9) jedes Diffusionskanals
(7) zwischen den Scheitelpunkten (6.1) gegen-
Uber den breiten Seiten (6.3) der dreieckigen
Sockel (6) von aufeinanderfolgenden dreiecki-
gen Sockeln (6) vorgesehen ist.

Schaufelblatt (10) nach Anspruch 1, wobei das
Schaufelblatt (10) ferner ein Riickschnitt (5) an der
druckseitigen Wand (3) an der Hinterkante (1) auf-
weist, wobei der Rickschnitt (5) eine Schaufel-
blattaustrittsflache definiert, die durch den Abstand
zwischen der saugseitigen Wand (2) und der druck-
seitigen Wand (3) am Ende der druckseitigen Wand
(3) bestimmt wird.

Schaufelblatt (10) nach Anspruch 2, wobei die So-
ckel (6) innerhalb des Hohlraums (4) liegen und so-
wohl von der saugseitigen Wand (2) als auch von
der druckseitigen Wand (3) vollstandig Gberdeckt
sind und auch gemalR Strémungsrichtung F an der
Hinterkante (1) stromaufwarts des Riickschnitts (5)
angeordnet sind, und wobei die Diffusionsaustritts-
flache durch den Abstand zwischen der saugseitigen
Wand (2) und der druckseitigen Wand (3) am Schlitz
(9) bestimmt ist und diese Diffusionsaustrittsflache
des Schlitzes (9) groRer ist als die Schaufelaustritts-
flache des Rickschnitts (5).

Schaufelblatt (10) nach Anspruch 2, wobei die So-
ckel (6) innerhalb des Hohlraums (4) angeordnetund
sowohl von der saugseitigen Wand (2) als auch von
der druckseitigen Wand (3) vollstdndig bedeckt sind
und so angeordnetsind, dass die Diffusionsaustritts-
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flache des Schlitzes (9) durch den Abstand zwischen
der saugseitigen Wand (2) und der druckseitigen
Wand (3) am Schlitz (9) bestimmt ist und der Schau-
felblattaustrittsflache des Rickschnitts (5) ent-
spricht.

Schaufelblatt (10) nach Anspruch 2, wobei die So-
ckel (6) von der druckseitigen Wand (3) teilweise frei-
gelegt sind und der Riickschnitt (5) zwischen den
Drosseln (8) der Diffusionskanale (7) und dem
Schlitz (9) angeordnet ist, wobei der Schaufelaus-
trittsbereich des Ruckschnitts (5) zwischen den
Drosseln (8) und dem Diffusionsaustrittsbereich des
Schlitzes (9) vorgesehen ist.

Schaufelblatt (10) nach einem der vorhergehenden
Anspriiche, wobei die Sockel (6) eine in Strémungs-
richtung F abnehmende H6he umfassen.

Schaufelblatt (10) nach einem der vorhergehenden
Anspriiche, bei dem die Sockel (6) abgerundete
Scheitelpunkte (6.1) aufweisen und bei dem die bei-
den Seitenwande (6.2) eine Krimmung zur Innen-
seite der Sockel (6) hin aufweisen, so dass jeder
zwischen zwei Seitenwanden (6.2) von zwei aufei-
nanderfolgenden Sockeln (6) vorgesehene Diffusi-
onskanal (7) ein langlicher Diffusionskanal (7) ist.

Schaufelblatt (10) nach einem der vorhergehenden
Anspriiche, wobei die beiden Seitenwande (6.2) des
dreieckigen Sockels (6) in einem zur Strémungsrich-
tung F parallelen Schnitt des dreieckigen Sockels
(6) sind:

- konkav zum besagten Sockel (6) hin, oder
- konvex vom Sockel (6) aus, oder

- gerade Wande, oder

- eine Kombination davon.

Schaufelblatt (10) nach einem der vorhergehenden
Anspriiche, wobei die Diffusionskanale (7) eine obe-
re und eine untere Wand aufweisen, wobei die obere
Wand der druckseitigen Wand (3) und die untere
Wand der saugseitigen Wand (2) entspricht.

Schaufelblatt (10) nach Anspruch 9, wobei die obere
Wand und die untere Wand der Diffusionskanéle (7)
in der Strémungsrichtung F konvergieren und die
Seitenwande (6.2) der Sockel (6) in einer zur Stro-
mungsrichtung F orthogonalen Seitenrichtung diver-
gieren, so dass die Diffusionskanéle (7) am Schlitz
(9) miteinander verschmelzen.

Schaufelblatt (10) nach Anspruch 10, wobei die Dif-
fusionskanale (7) ein Verhaltnis von stromabwarts
zu stromaufwarts gelegenen Flachen von 2 bis 4 auf-
weisen.
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Schaufelblatt (10) nach einem der vorhergehenden
Anspriiche, ferner umfassend zwei Seitenenden
(10.1) entlang der Strémungsrichtung F, wobei min-
destens eine der Seitenenden der Reihe von So-
ckeln (6) einen Enddiffusionskanal (12) zwischen
dem Endsockel (6) in der Reihe von Sockeln (6) und
einem der Seitenenden (10.1) des Schaufelblatts
(10) bildet.

Schaufelblatt (10) nach einem der vorhergehenden
Anspriiche, wobei die Sockel (6) die Form eines
gleichseitigen oder gleichschenkligen oder un-
gleichschenkligen Dreiecks haben, und wobei beim
gleichschenkligen Dreieck ihre beiden gleichen Sei-
ten die Streukanale (7) bilden.

Schaufelblatt (10) nach einem der vorhergehenden
Anspriiche, wobei mindestens einer der Sockel (6)
in der Reihe von Sockeln (6) anders geformt ist als
der Rest der Sockel (6) in der Reihe, oder anders
ausgerichtetistals der Rest der Sockel (6), oder eine
Kombination davon.

Revendications

1.

Une ailette de turbine (10) comprenant :

- un bord d’'attaque (11) et un bord de fuite (1),
le bord de fuite (1) étant situé axialement en aval
du bord d’'attaque (11) selon une direction
d’écoulement F qui correspond a la direction de
I'’écoulement chaud externe lorsqu’il s’écoule a
'extérieur de [lailette (10) en mode de
fonctionnement ;

- une paroi latérale d’aspiration (2) et une paroi
latérale de refoulement (3) s’étendant toutes
deux axialement entre le bord d’attaque (11) et
le bord de fuite (1), la paroi latérale d’aspiration
(2) étant espacée de la paroi latérale de refou-
lement (3) et définissant entre elles une cavité
centrale (4) de l'ailette (10), la cavité centrale
(4) étant configurée pour permettre le passage
d'un flux de refroidissement & l'intérieur de
I'ailette (10) ; I'ailette (10) est caractérisée par
le fait qu’elle comprend en outre

- une rangée d’une pluralité de piédestaux trian-
gulaires (6) disposés au moins partiellement en-
tre la paroi latérale d’aspiration (2) et la paroi
latérale de refoulement (3) au niveau du bord
de fuite (1) ; et

-au moins un conduit de diffusion (7) prévu entre
deux piédestaux consécutifs (6),

dans laquelle

la cavité centrale (4) a une hauteur qui diminue dans
la direction d’écoulement F ; les piédestaux triangu-
laires (6) comprennent un cété large (6.3) orienté
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vers le bord d’attaque (11) et deux parois latérales
(6.2) se rejoignant en un sommet (6.1) opposé au
cété large (6.3) et orienté vers le bord de fuite (1) de
sorte qu’au moins un conduit de diffusion (7) est pré-
vu entre deux parois latérales (6.2) de deux piédes-
taux triangulaires (6) consécutifs, et chaque conduit
de diffusion (7) comprend

o un restricteur (8) configuré pour permettre la
pénétration du flux de refroidissement circulant
dans la cavité centrale (4) dans le conduit de
diffusion (7), et

o une fente (9) configurée pour permettre la sor-
tie du flux de refroidissement circulant dans les
conduits de diffusion (7) sur le bord de fuite (1),
cette fente (9) étant commune a tous les con-
duits de diffusion (7) puisque chaque fente (9)
d’un conduit de diffusion (7) estcommune a tous
les conduits de diffusion (7). Cette fente (9) est
commune a tous les conduits de diffusion (7)
puisque chaque fente (9) d’'un conduit de diffu-
sion (7) fusionne avec le reste des fentes des
autres conduits de diffusion (7), et cette fente
commune (9) est une zone de sortie du flux de
refroidissement, la fente (9) de chaque conduit
de diffusion (7) étant prévue entre les sommets
(6.1) opposés aux cotés larges (6.3) des piédes-
taux triangulaires (6) de piédestaux triangulaires
consécutifs (6).

L’ailette (10) selon la revendication 1, dans laquelle
I'ailette (10) comprend en outre une découpe (5) sur
la paroilatérale de refoulement (3) au niveau du bord
de fuite (1), dans laquelle la découpe (5) définit une
zone de sortie de l'ailette déterminée par la distance
entre la paroi latérale d’aspiration (2) et la paroi la-
térale de refoulement (3) a I'extrémité de la paroi
latérale de refoulement (3).

L’ailette (10) selon la revendication 2, dans lequel
les piédestaux (6) sont situés a 'intérieur de la cavité
(4) et entierement recouverts a la fois par la paroi
latérale d’aspiration (2) et la paroi latérale de refou-
lement (3), et également disposés en amont de la
découpe (5) selon la direction d’écoulement F au
niveau du bord de fuite (1), et dans lequel 'aire de
la zone de sortie du diffuseur est déterminée par la
distance entre la paroi latérale d’aspiration (2) et la
paroilatérale de refoulement(3) au niveau de lafente
(9) et que I'aire de cette zone de sortie du diffuseur
de la fente (9) est plus grande que l'aire de la dé-
coupe (5) de la zone de sortie de l'ailette.

L’ailette (10) selon la revendication 2, dans laquelle
les piédestaux (6) sont situés a I'intérieur de la cavité
(4) et entierement recouverts a la fois par la paroi
latérale d’aspiration (2) et la paroi latérale de refou-
lement (3), et disposés de telle sorte que l'aire de la
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zone de sortie du diffuseur de la fente (9) est déter-
minée par la distance entre la paroi latérale d’aspi-
ration (2) et la paroi latérale de refoulement (3) au
niveau de la fente (9) et correspond a l'aire de la
découpe (5) de la zone de sortie de l'ailette.

L’ailette (10) selon la revendication 2, dans lequel
les piédestaux (6) sont partiellement découverts par
la paroi latérale de refoulement (3) et le découpe (5)
est disposée entre les restricteurs (8) des conduits
de diffusion (7) et la fente (9), dans laquelle I'aire de
la découpe (5) de la zone de sortie de l'ailette est
prévue entre les restricteurs (8) et I'aire de la zone
de sortie du diffuseur de la fente (9).

L’ailette (10) selon I'une quelconque des revendica-
tions précédentes, dans laquelle les piédestaux (6)
ont une hauteur décroissante dans la direction
d’écoulement F.

L’ailette (10) selon I'une quelconque des revendica-
tions précédentes, dans laquelle les piédestaux (6)
comportent des sommets arrondis (6.1) et dans la-
quelle les deux parois latérales (6.2) présentent une
courbure vers l'intérieur des piédestaux (6) de sorte
que chaque conduit de diffusion (7) disposé entre
deux parois latérales (6.2) de deux piédestaux (6)
consécutifs est un conduit de diffusion oblong (7).

L’ailette (10) selon I'une quelconque des revendica-
tions précédentes, dans laquelle selon une section
d’un piédestal triangulaire (6) paralléle a la direction
d’écoulement F, les deux parois latérales (6.2) du
piédestal triangulaire (6) sont :

- concaves vers ledit piédestal (6), ou

- convexes par rapport au piédestal (6), ou
- des parois droites, ou

- une combinaison de ces caractéristiques.

L’ailette (10) selon I'une quelconque des revendica-
tions précédentes, dans laquelle les conduits de dif-
fusion (7) comprennent une paroi supérieure et une
paroi inférieure, la paroi supérieure correspondant
a la paroi latérale de refoulement (3), et la paroi in-
férieure correspondant a la paroi latérale d’aspira-
tion (2).

L’ailette (10) selon la revendication 9, dans laquelle
la paroi supérieure et la paroi inférieure des conduits
de diffusion (7) convergent dans la direction d’écou-
lement F, et les parois latérales (6.2) des piédestaux
(6) divergent dans une direction latérale orthogonale
a la direction d’écoulement F, de sorte que les con-
duits de diffusion (7) se rejoignent au niveau de la
fente (9).

L’ailette (10) selon la revendication 10, dans laquelle
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les conduits de diffusion (7) comprennent un rapport
de surface d’aval en amont de 2 a 4.

L’ailette (10) selon I'une quelconque des revendica-
tions précédentes, comprend en outre deux extré-
mités latérales (10.1) le long de la direction d’écou-
lement F, dans laquelle au moins I'une des extrémi-
tés latérales de la rangée de piédestaux (6) fournit
un conduit de diffusion d’extrémité (12) entre le pié-
destal d’extrémité (6) de larangée de de piédestaux
(6) etl'une des extrémités latérales (10.1) de l'ailette
(10).

L’ailette (10) selon I'une quelconque des revendica-
tions précédentes, dans laquelle les piédestaux (6)
ontla forme d’un triangle équilatéral, isocéle ou sca-
lene, et dans laquelle pour les triangles isoceles,
leurs deux cbtés égaux fournissent les conduits de
diffusion (7).

L’ailette (10) selon I'une des revendications précé-
dentes, dans laquelle au moins un des piédestaux
(6) de la rangée de piédestaux (6) a une forme dif-
férente de celle des autres piédestaux (6) de la ran-
gée, ou une orientation différente de celle des autres
piédestaux (6), ou une combinaison de ces caracté-
ristiques.
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